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Impact of family structure on long-term
survivors of osteosarcoma
Abstract Goals of work: Long-term
outcomes of osteosarcoma have dra-
matically improved with the use of
modern combination therapies. Such
aggressive treatments, however, entail
chronic complications. In the present
study, we assessed the functional,
psychological, and familial status of
long-term survivors of osteosarcoma
treated at our institution. Materials
and methods: Fifteen long-term sur-
vivors of osteosarcoma were evalu-
ated for functional and psychological
sequelae. Functional assessment was
based on a method described by
Enneking et al. Psychological assess-
ment was based on General Health
Questionnaire 28, Inventory Scale for
Traumatic Neurosis, and Family
System Test. Main results: Ten pa-
tients showed mild functional im-
pairments; only five patients were
handicapped more seriously. Depres-
sive symptoms were diagnosed in
four patients. A total of six patients
revealed unbalanced family struc-
tures, including three of the four
patients with depressive symptoms,
all four patients with symptoms of
posttraumatic stress disorder, and five
of seven patients who showed poor
emotional acceptance. Conclusions:
Osteosarcoma survivors will gener-
ally recover good functional perfor-
mance. Only a minority of them
remain seriously impaired. One third
of the patients present depressive
symptoms and posttraumatic stress
disorder. Poor coping is closely asso-
ciated with unbalanced family struc-
tures. Therefore, the psychological
and familial situation of patients with
newly diagnosed osteosarcoma
should be carefully assessed.
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Introduction
Osteosarcoma develops most commonly in the adolescent
phase of extensive bone growth between the ages of 10 and
20 years. Surgical treatment as monotherapy has been
shown to yield a 5-year survival of 15–20%. The 1970s
saw two major shifts in therapy: limb-sparing surgery
gradually replaced amputation in selected cases, and
postoperative chemotherapy was introduced. More re-
cently, preoperative chemotherapy has been used as well,
rendering the surgical treatment modalities less disabling
and allowing for osseous prostheses that are better
optimized for patient needs. Long-term outcomes have
dramatically improved, thanks to this modern combined
approach: the 5-year survival of patients with non-meta-
static osteosarcoma has increased to 60–75% [1, 3].
Aggressive treatment of cancer is associated with acute
and chronic complications that may lead to handicaps
interfering with the quality of life and psychological
outcome [16, 18]. Posttraumatic stress disorder was first
identified as a phenomenon affecting people with previous
exposure to war. It is characterized by a set of symptoms
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emerging several months or years after the traumatic
experience. Symptoms may include events being “re-
played” in the patient’s mind, persistent fear, and physical
fatigue. Furthermore, many of these patients avoid people
with similar experiences.
These symptoms are not, however, confined to war-
related events. In fact, they are particularly common among
cancer survivors. These patients are well aware of the
traumatic nature of their disease [12, 26]. They are faced
with existential uncertainties once cancer has been
diagnosed. The treatment modalities to which they are
subjected may include invasive procedures, severe side
effects, and frequent hospitalization, which adds substan-
tially to the psychological burden of the disease as such.
Physical sequelae after treatment, such as functional
impairments, cognitive alterations, or infertility, may
bring up traumatic recollections.
The relationship between physical and psychological
sequelae is an important issue even if functional handicaps
are not associated with psychosocial maladjustment. Cop-
ing with disease has fundamental advantages by promoting
social integration [5]. Psychological sequelae and func-
tional performance have been extensively analyzed in
survivors of childhood cancer [9, 14, 29]. Some studies
focused specifically on long-term survivors after combined
treatment regimens for osteosarcoma, but the relationship
between family structure and psychosocial outcome has
hardly received the attention it deserves. Long-term
psychosocial implications of treatment were addressed in
the Boston study, which included the largest series of 89
osteosarcoma survivors on record [11]. Two more studies
focused on the differences between limb-sparing surgery
and amputation in terms of either psychological or
functional outcome [24, 30]. In addition, the patient’s
family may be an asset or a liability in coping with disease
and treatment. The relationship between family structure
and psychological sequelae offers significant insight into
the social development of young cancer survivors and their
perception of physical impairments. With these considera-
tions in mind, we performed the present study to assess the
functional, psychological, and familial status of long-term
survivors with osteosarcoma treated at our institution by
intensive chemotherapy and surgery.
Materials and methods
Patient selection
In 1983–1994, a total of 39 patients with osteosarcoma
were treated at various departments (multidisciplinary
oncology, pediatric oncology, and orthopedics and trau-
matology) of the University Hospital Center (CHUV) in
Lausanne, Switzerland [20]. Five patients had extraosseous
osteosarcomas and were treated by surgical resection and
radiotherapy. Of the other 34 patients with conventional
osteosarcoma, 3 did not survive after suboptimal chemo-
therapy, 2 survived after surgical resection without adju-
vant chemotherapy, and 3 survived after surgical resection
combined with postoperative chemotherapy. A total of 26
patients were treated by intensive chemotherapy both
before and/or after surgery. Fifteen of the long-term
survivor patients agreed to participate in the study. The
study was accepted by the independent medical committee
of the oncological department, and the patients gave an oral
informed consent according to the rules of the ethical
committee.
Patient characteristics
A total of 15 long-term survivors (7 women and 8 men)
were followed up and evaluated for their functional
impairments and psychological sequelae. Their mean age
at the time of evaluation was 26 (19–47) years. The mean
interval between diagnosis and evaluation was 11 (2.5–19)
years. The tumors encompassed femoral (n=8), tibial
(n=2), proximal humeral (n=3), pelvic (n=1), and meta-
tarsal (n=1) locations. Surgical treatment consisted in
resection (n=8) or amputation (n=7). In ten patients,
adjuvant chemotherapy was applied both before and after
surgery (COSS 82, n=5; COSS 86, n=4; Rosen T-4, n=1).
In three patients, chemotherapy was only applied in the
postoperative period (Rosen T-4, n=2; Rosen T-10, n=1).
The remaining two patients did not receive chemotherapy.
Conventional osteosarcoma was histologically present in
13 patients. The remaining two patients had juxtacortical
osteosarcoma but were also included because they revealed
similar patterns of motor impairment after surgical treat-
ment. Pertinent patient data are summarized in Table 1.
Data collection
All functional data for the 15 long-term survivors were
collected by a single orthopedic surgeon (M.P.). The
psychological evaluation had a twofold purpose: (1)
identification of depressive features and posttraumatic
stress disorder and (2) determination of family structures
and their association with psychosocial and functional
outcomes. Likewise, all psychological data were collected
in a very uniform fashion by the same psychologist (R.O.).
The surgeon and the psychologist were blinded to each
other’s results. All patients were treated and followed up in
the same center within a relatively short period of time.
Hence, the study conditions were very homogeneous. Our
study was observational without pre-planned statistical
analysis.
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Functional assessment
Global functional assessment (adapted from Enneking et
al. [8]) The test system comprised six functional
parameters: pain, motion, strength, stability, emotional
acceptance, and complications. Each parameter was
numerically rated along a 6-grade scale ranging from 0
to 5. The individual scores were added up to obtain a
global functional score that was assessed as a percentage
of the maximum score.
Objective functional assessment For the purpose of this
study, the global scores were additionally broken up into
objective vs subjective parameters. The objective param-
eters included motion, strength, stability, and complica-
tions. These scores were added up to obtain an objective
functional score that was assessed as a percentage of the
maximum score.
Subjective functional assessment The subjective param-
eters included in the global functional assessment were
pain and emotional acceptance. These scores were added
up to obtain a subjective functional score that was assessed
as a percentage of the maximum score.
The difference between the objective and the subjective
assessments was calculated for each patient and defined as
significant when it was >25% (Table 3).
Psychological assessment
General health questionnaire 28 This questionnaire has
been designed as a community-screening tool to determine
nonspecific psychiatric morbidity. It comprises four sec-
tions: somatic symptoms, anxiety and insomnia, social
dysfunction, and depression. Each of these parameters
includes seven subitems. In this way, the investigator
obtains four subscores, which are added up to obtain a
global score. Each subitem has two possible answers that
are considered positive and two possible answers that are
considered negative. Each positive reply scores 1 point.
Thus, the maximum global score would be 28 points (7
points in each section). Global scores >5 are considered
positive for depressive symptoms [4].
Inventory scale for traumatic neurosis This tool to detect
symptoms of posttraumatic stress disorder has been
described and validated by Steinitz and Crocq [27] and is
presently only available in French. It comprises a total of 46
items in five sections to assess the intensity of traumatic
sequelae. A score of 0–5 is obtained for each section, thus
the maximum total score is 25. Based on this total score,
traumatism is classified as mild (0–10), moderate (11–15),
severe (15–20), or very severe (21–25).
Family system test This test system is used to evaluate
intrafamilial cohesion and hierarchy by spatial arrange-
ment of figures on a board [10, 21, 22]. Patients were
instructed to arrange schematic figurines (8 cm high)
representing female and male individuals across a board
(45×45 cm) divided into 81 squares (5×5 cm each) to
indicate cohesion within the family. They were also shown
how these figurines could be elevated using cylindrical
blocks of three sizes (1.5, 3, and 4.5 cm) in any number
and combination to indicate hierarchical relationships
within the family. The investigator recorded the locations
and heights of the various figurines as arranged by the
patient. The recorded configurations formed the basis for
Table 1 Patient characteristics
Patient Sex Born Age Site Type of surgery Preoperative
chemotherapy
Postoperative
chemotherapy
Protocol
1 M 1970 15 Distal femur Resection Yes Yes COSS 82
2 F 1952 33 Distal femur Resection No No
3 M 1972 16 Distal femur Resection Yes Yes COSS 86
4 F 1977 16 Humerus Resection Yes Yes COSS 86
5 F 1965 19 Humerus Resection Yes Yes COSS 82
6 M 1973 10 Distal femur Amputation Yes Yes COSS 82
7 M 1949 34 Humerus Resection No No
8 M 1974 9 Proximal tibia Amputation Yes Yes COSS 82
9 F 1966 28 Pelvis Resection Yes Yes COSS 86
10 M 1964 12 Distal femur Disarticulation Yes Yes RosenT4
11 F 1969 16 Metatarsus Amputation Yes Yes COSS 82
12 F 1977 12 Distal femur Amputation No Yes RosenT4
13 M 1966 21 Distal femur Amputation No Yes RosenT4
14 F 1975 13 Distal femur Resection No Yes RosenT10
15 M 1967 20 Proximal tibia Amputation Yes Yes COSS 86
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cohesion and hierarchy scores. Hierarchy was estimated
by the difference between the less influential parent and
the most influential child. It was classified as low
(difference of less than one small block), medium (one
small or middle-sized block), or high (one large block or
more). Cohesion was estimated by the proximity of the
figurines on the board. The cohesion was classified as high
(all figurines adjacent), medium (all figurines inside a
space of 3×3 squares), or low.
The patient sample was characterized by heterogeneous
family circumstances including both married individuals
with or without children (n=4) and unmarried (n=11)
individuals. For married patients, the nuclear family
including spouses and children was used as reference,
and for unmarried patients, it was related to the family
they lived with at the time of diagnosis and treatment.
Based on the configuration obtained, the family structure
was classified as balanced or unbalanced. Configurations
characterized by medium/strong cohesion and medium
hierarchy were considered to reflect a balanced family
structure. All other configurations (medium cohesion and
strong hierarchy, low cohesion and medium hierarchy, or
any extreme values on both ends of the spectrum) were
considered to reflect an unbalanced family structure.
Results
The functional and psychological data collected in the
present study are summarized in Table 2.
Functional assessment
Global functional assessment The functional performance
of our patients was fairly good. We obtained a median
global score of 24 (16–30) points, equaling 67% of the
maximum attainable score of 36 points. Interestingly, the
functional scores obtained in five of the six amputated
patients were higher than the average score for the entire
sample.
Objective functional assessment Motion, strength, and
stability were separately analyzed as objective functional
parameters. The median score based on these objective
parameters was 17 points, equaling 71% of the maximum
attainable score of 24 points. Overall, the objective
performance as measured by the orthopedic surgeon was
markedly better than the subjective performance reported
by the patients themselves (see below). Despite having
undergone extensive surgery, only five patients (numbers 3,
4, 6, 10, and 14) revealed serious impairments (score≤14),
including hip disarticulation (n=1), leg amputation (n=1),
knee arthrodesis (n=2), and humeral allograft (n=1).
Subjective functional assessment Pain and emotional
acceptance were separately analyzed as subjective func-
tional parameters. The median score based on these
subjective parameters was 7 points, equaling 60% of the
maximum attainable score of 12 points. Four patients
reported no pain; ten patients reported mild pain. Only one
patient reported severe pain.
Table 2 Functional and psychological results
Functional Psychological
Patient Objective (max=24) Subjective (max=12) Total (max=36) GHQ28 PTSD FAST
1 18 6 24 Negative (2) Mild (0) Balanced
2a 16 2 18 Positive (18) Mild (5) Unbalanced
3 14 8 22 Negative (0) Mild (0) Balanced
4 14 8 22 Negative (0) Mild (3) Balanced
5a 20 8 28 Positive (13) Mild (3) Balanced
6 10 8 18 Negative (2) Mild (0) Balanced
7a 16 10 26 Negative (4) Mild (3) Balanced
8 24 8 32 Negative (2) Mild (4) Unbalanced
9a 22 8 30 Negative (1) Mild (3) Balanced
10 10 6 16 Negative (1) Mild (2) Balanced
11 22 6 30 Negative (0) Mild (5) Unbalanced
12 20 6 26 Positive (0) Mild (2) Unbalanced
13 18 6 24 Negative (4) Mild (2) Unbalanced
14 14 6 20 Negative (2) Mild (1) Balanced
15 20 10 30 Positive (19) Mild (5) Unbalanced
Median 17 7 24
GHQ28 General Health Questionnaire 28, PTSD posttraumatic stress disorder, FAST family system test
aMarried
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The overall discrepancy between subjective and objec-
tive performance arose from seven patients (numbers 1, 2,
8, 9, 11, 12, and 13) who reported a poorer outcome than
appeared justified from their objective performance
(difference in percentage of maximum score between
objective and subjective assessment ≥25%, Table 3).
Among the 4 married and the 11 unmarried patients, 2 and
5 patients, respectively, complained of a worse personal
performance compared to the objective assessment.
Psychological assessment
General health questionnaire Only four patients (numbers
2, 5, 12, and 15) revealed depressive symptoms, including
both two amputated patients and two patients treated by
limb-sparing surgery. None of these patients belonged to
the subset of five patients who revealed serious functional
impairments. Questionnaires positive for depression
showed no correlation with poor functional outcomes or
with conservative surgery vs amputation. In other words,
no association was observed between depressive symp-
toms on the one hand and type of surgery or functional
impairments on the other.
Inventory scale for traumatic neurosisNone of the patients
revealed a complete syndrome of posttraumatic stress
disorder. Four patients, however, did reveal some
distinctive symptoms of anxiety and depression (numbers
2, 8, 11, and 15). Three of these four patients belonged to
the subset whose subjective outcomes were poorer than
appeared justified from their objective performance.
Family system test Balanced family structures were
identified in nine patients and unbalanced family structures
in six patients, of whom one was and five were not married.
Five of the seven patients who reported poorer outcomes
than seemed justified from their objective performance
revealed unbalanced family structures. Conversely, all
patients who showed good subjective acceptance revealed
balanced family structures. There was only one exception
(number 15), but this patient was having a temporary
relationship problem at the time. Unbalanced family
structures were also identified in all four patients who
revealed symptoms of posttraumatic stress disorder and in
three of the four patients who returned questionnaires
positive for depression. AWilcoxon rank sum test confirmed
that subjective acceptance was significantly lower in patients
with an unbalanced familial structure (p=0.01).
Discussion
To our knowledge, the present study demonstrates, for the
first time by formal investigation, that an unbalanced
family structure is associated with adverse outcome in
osteosarcoma survivors. Seven of the 15 patients investi-
gated were significantly more pessimistic about their
functional outcome than appeared justified from their
objective performance. This discrepancy indicates that they
did not cope too well with their disease and the treatment
modalities involved. All these patients but two exhibited
unbalanced family structures, which was true in only one of
the eight remaining patients. Unbalanced family structures
were also identified in most of the patients who revealed
depressive symptoms. The marital status might certainly
have had an impact, but our cohort was too small to allow
any firm conclusions. Indeed, if only 1 from the 4 married
patients had an unbalanced familial structure, still 2 of them
were complaining of a poor functional outcome, similar to
the 5 among the 11 non-married patients.
The functional assessments yielded fairly good results.
Overall, the functional performance based on objective
parameters reached 72% of what would be considered
normal. Functional impairments were minor in ten patients
and major in only five patients, who invariably showed
Table 3 Comparison between functional assessments of patients with balanced or unbalanced familial structure
Assessments of patients with a balanced familial structure Assessments of patients with an unbalanced familial structure
Patient
number
Objective
(% max score)
Subjective
(% max score)
Difference (%) Patient
number
Objective
(% max score)
Subjective
(% max score)
Difference (%)
1 75 50 +25 2a 66 16 +50
3 58 66 −8 8 100 66 +34
4 58 66 −8 11 91 50 +41
5a 83 66 +7 12 83 50 +33
6 41 66 −5 13 75 50 +25
7a 66 83 −7 15 83 83 0
9a 91 66 +25
10 41 50 −9
14 58 50 +8
aMarried
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good emotional acceptance. Furthermore, good functional
scores were obtained in five of the six amputated patients.
In the majority of cases, pain was not an issue.
Our results are consistent with findings in the literature
that most patients adjust well to functional impairments and
that psychological or functional advantages of limb-
sparing over amputational surgery cannot be demonstrated
[11, 19, 24, 30]. Based on a large series, Greenberg et al.
[11] reported that pain was absent or mild in 79% of
patients and that 80% were able to resume their previous
activities. Babin et al. [2] reported that one third of 20
patients with lower-limb osteosarcoma recovered well
from a functional viewpoint. With 68% of normal function,
their long-term results were similar to the ones observed in
the present study.
Several risk factors for adverse outcome in cancer
survivors have been reported. These include low education,
low income, sex-specific factors, or functional limitations
[13, 17, 32, 33]. The ability to cope with chronic disease is
paramount [15]. Patients who stand up to the challenges of
cancer and the treatment modalities involved will achieve
better psychosocial integration [21].
Our result that one third of patients revealed unbalanced
family structures and coped poorly with disease is
consistent with a study by Boman and Bodegard [5], who
reported poor coping in 27% of 30 childhood cancer
survivors. Osteosarcoma often occurs in adolescents and
young adults who are going through an important period of
life marked by the transition from a centripetal phase of
family closeness to a centrifugal phase of family disen-
gagement [23]. The quest for private and professional
autonomy poses major challenges. The family is instru-
mental in this phase by balancing the needs of its various
members for cohesion and hierarchy. Cancer can seriously
interfere with the natural development occurring in this
phase, such that the young patient’s quest for autonomy
may be slowed down. In this situation, the family may lose
its balancing function by strengthening or weakening
cohesion and hierarchy in a way that is counterproductive.
A family structure that is out of balance may leave the
patient unable to meet the challenges of adulthood.
Consequently, the patient may develop depressive symp-
toms later in life or project his psychological maladjust-
ment on the functional impairment. Therefore, prompt
intervention with the aim to rebalance the family structure
can be greatly conducive to psychological development
and improve functional outcomes [22].
As the survival rates of childhood cancer increased after
the introduction of intensive chemotherapy and multi-
disciplinary approaches, various studies on psychological
sequelae were performed. The available reports focused on
different patient groups using a variety of methods that
cannot be readily compared. Some authors observed good
psychological outcomes [14, 16, 29]. Others reported that a
significant minority of young survivors had problems
adjusting and revealed depressive symptoms [5, 9]. In a
recent study, 20% of young adult survivors of childhood
cancer (mainly leukemia, lymphoma, and sarcoma) met
criteria for posttraumatic stress disorder [12].
In a large quality-of-life survey of osteosarcoma survivors,
Greenberg et al. [11] reported depressive symptoms in 12%
and posttraumatic stress disorder in 13% of patients. Some
symptoms of posttraumatic stress disorder were also noted in
four patients of our sample, although none of these cases
revealed the syndrome as such. Thus, our results are more in
accordance with another large series of cancer survivors, in
which up to one fifth of patients showed symptoms of
posttraumatic stress syndrome [12, 28].
Several authors have singled out the patient’s fighting
spirit as an important prognostic factor [31]. Disease
prognosis clearly deteriorates when anxiety and depression
are present. The General Health Questionnaire 28, which
was used in this study, focuses on coping mechanisms and
is therefore an important prognostic tool. Roughly one
quarter of our patients (n=4) returned questionnaires that
were positive for depression, which compared quite
favorably with a rate of >40% obtained in a large sample
of patients attending general practitioners [6]. This
confirms the finding of a previous study that depression
does not seem to be a major problem in osteosarcoma
survivors [7].
Although our sample was not large enough for in-depth
statistical analysis, a number of conclusions can never-
theless be drawn: (1) osteosarcoma survivors tend to
recover much of their functional performance, as only a
minority of our patients were seriously handicapped; (2)
symptoms of depression and posttraumatic stress disorder
are observed in around one third of our patients; (3) most
patients with psychological symptoms are characterized by
unbalanced family structures, although this is rarely the
case in patients with good mental disposition.
To summarize, there seems to be a strong correlation
between psychological well-being and family structure in
osteosarcoma survivors. Patients with unbalanced family
structures are overly pessimistic about their functional
performance, which puts them at a high risk for depression.
It is very important to identify such patients. Therefore, all
patients with newly diagnosed osteosarcoma should be
carefully assessed for their psychological and familial
situation as an integral part of pretherapeutic management.
All things considered, it is reasonable to assume that
timely intervention can significantly improve the success
of psychological, social, and occupational rehabilitation
after successful treatment of osteosarcoma. Cure is more
than eradication of cancer [25].
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